Introduction
============

It has been estimated that the prevalence of diabetes in the UK could be as much as 3.6 million in 2010 rising to more than 5.3 million in 2030.[@B1] At present in the UK, 10--20% of all hospital inpatients have diabetes.[@B2] With this increasing prevalence, the percentage of hospital inpatients with diabetes is expected to rise. Therefore, trainee doctors working in hospitals are likely to be responsible for the care of patients who have diabetes, irrespective of their specialty role or the patients' presenting complaints. Additionally, trainees drawn from various specialties currently make up hospital teams that provide acute medical care out of hours, which includes the management of diabetes emergencies.

In a multi-centre pilot cohort of UK trainee doctors, we have demonstrated a lack of confidence in managing diabetes, including the management of diabetes-related emergencies.[@B3] Meanwhile, qualitative studies assessing the inpatient experiences of people with diabetes suggest dissatisfaction with the level of care received including the perception that staff not specializing in diabetes appeared to lack a basic knowledge about diabetes, leading to suboptimal clinical care.[@B4]

For any health-care system to cope with the increasing prevalence while providing best care to all patients with diabetes, doctors at the frontline need to be confident, competent and adequately trained in the diagnosis and management of diabetes and diabetic emergencies. The Trainees Own Perception of Delivery of Care (TOPDOC) Diabetes Study was established to assess UK trainees' confidence in managing diabetes, to assess their current practice in the management of patients with diabetes and to identify specific training needs.

Aims
====

The TOPDOC Diabetes Study aimed to quantify the self-reported confidence levels of trainee doctors working in the UK in the diagnosis and management of diabetes and diabetic emergencies, by using a validated questionnaire. The study also aimed to assess the current practice of trainees in optimizing diabetes care and establish whether trainees desired further training in various aspects of diabetes care.

Methods
=======

The TOPDOC study was an online survey of trainee doctors using a pre-validated questionnaire using peer-reviewed assessment tools. The protocol for the study is published in full elsewhere.[@B5]

Study participants
------------------

All trainee doctors (foundation and specialist trainees) practicing in the UK at the time of the survey were eligible to take part. Statistical calculations indicated that 248 respondents were needed to give 90% power, at 5% significance, between consecutive answers in the six-point rating scale used in the study. We targeted responses from 1000 UK trainee doctors across all specialties other than diabetes and endocrinology. This would represent around 2% of the total potential study population.

Assessment tools
----------------

We assessed the confidence of respondents using the validated Royal College of Physicians 'Confidence Rating' (CR) scale.[@B6] This scale, commonly used in the self-assessment of trainee doctors, has four points---CR1: 'not confident', CR2: 'satisfactory but lacking confidence', CR3: 'confident in some cases' and CR4: 'fully confident in most cases'. To assess how frequently trainees would be doing something in day-to-day practice, we used a six-point scale with narrative description in combination with numeric values. Respondents had a choice of 'always' (100% of the time), 'almost always' (80--99% of the time), 'often' (50--79% of the time), 'not very often' (20--49% of the time), 'rarely' (5--19% of the time) or 'never' (\<5% of the time). Trainees were also asked whether they felt that their undergraduate and postgraduate training was adequate and whether they felt they required further training to deal with aspects of managing patients with diabetes.

Validation
----------

The TOPDOC Study questionnaire was pre-validated in a four-stage process: (i) initial review by external experts in the field of diabetes, (ii) administration of initial draft on a sample cohort, (iii) revision of questionnaire based on feedback received and (iv) final external review. To ensure the validity of respondents and to prevent the submission of duplicate forms, General Medical Council registration numbers, requested and necessary to complete the study, were crosschecked with the medical register.[@B7]

Recruitment
-----------

Trainee doctors were recruited through a comprehensive campaign using regional facilitators who encouraged completion of the questionnaire through their local hospital or regional training networks, and a promotional campaign through medical news sources. Promotional material highlighting this study was sent to all post-graduate training centres in the UK. Incentives were offered to respondents completing the study, in the form of online vouchers.

Statistics
----------

We used the χ^2^ test to establish significance, comparing full confidence in the diagnosis and management of both diabetic and non-diabetic problems. Data are reported as median (25th to 75th centile).

Governance
----------

The Research Ethics Committee of Glasgow Royal Infirmary reviewed the study and the Chairman advised that no formal ethical approval was required.

Results
=======

Demographics
------------

A total of 2149 validated complete responses to the online questionnaire were received. All regions of the UK were represented including 312 (14.5%) responses from Scotland, 306 (14.2%) from Wales and 172 (8.0%) from Northern Ireland. The median number of years of full-time post-graduate training was two. The respondents stated it was likely they would pursue a career in the following specialties: 41% in general (internal) medicine and its subspecialties, 18% in primary care, 12% in anaesthetics, 10% in surgery, 6% in paediatrics, 4% in emergency medicine, 4% in women's health, 2% in psychiatry and 2% in diagnostics.

Confidence in diagnosis and management
--------------------------------------

Trainee doctors' confidence in diagnosis and management of various aspects of diabetes care are shown in [Table 1](#T1){ref-type="table"}. The percentage of respondents, respectively, reporting that they were 'fully confident' in different aspects of diabetes management (in brackets) were: diagnosing diabetes (27%); diagnosing impaired glucose tolerance (13%); diagnosing and managing hypoglycaemia (55%); diagnosing and managing diabetic ketoacidosis (43%); diagnosing and managing hyperosmolar hyperglycaemic non-ketotic coma (20%); commencing, titrating and discontinuing intravenous (IV) insulin (27%); prescribing IV fluids for patients with diabetes (39%); and altering diabetes therapy prior to surgery/other procedure (18%). Self-reported confidence levels across all diabetes-related domains studied were significantly lower than in the two similar areas of medicine studied with 66% fully confident in the management of angina and 65% fully confident in the management of asthma (*P* \< 0.05; [Figure 1](#F1){ref-type="fig"}). This finding was found irrespective of numbers of years of postgraduate experience. Figure 1.Confidence in managing aspects of diabetes care vs. other common diseases (CR4: 'fully confident in most cases', CR3: 'confident in some cases', CR2: 'satisfactory but lacking confidence' and CR1: 'not confident'. Confidence in managing all aspects of diabetes care is significantly lower compared with confidence in managing angina or acute asthma. Table 1Postgraduate trainee doctors' confidence in managing diabetesQuestionsFully confidentConfidentSatisfactoryNot confidentHow confident are you in    Making a diagnosis of diabetes?576 (27)903 (42)600 (28)70 (3)    Making a diagnosis of impaired glucose tolerance?287 (13)802 (37)745 (35)315 (15)    Diagnosing and managing hypoglycaemia?1189 (55)657 (31)285 (13)18 (1)    Diagnosing and managing DKA?932 (43)680 (32)410 (19)127 (6)    Diagnosing and managing HONK?423 (20)645 (30)605 (28)476 (22)    Commencing, titrating and discontinuing IV insulin?586 (27)705 (33)512 (24)346 (16)    Prescribing IV fluids for patients with diabetes?828 (39)811 (38)418 (19)92 (4)    Altering diabetes therapy prior to surgery/other procedure?378 (18)762 (35)570 (27)439 (20)[^2][^3]

Current practice
----------------

[Table 2](#T2){ref-type="table"} shows the frequency that trainees become actively involved in the management of people with diabetes. Forty-one percent of trainees reported that they would take the initiative to optimize glycaemic control for patients under their care 'always' or 'almost always' (80% of the time or more) but 59% would not. When faced with suboptimal glycaemic control, 13% would optimize oral therapy, 29% modify insulin regime and 31% would educate patients at least 80% of the time. A higher proportion of senior trainees took these therapeutic initiatives (data not shown in table), but there was not a statistically significant difference in their responses from the total group. The reasons cited by trainees for not optimizing patient care include: glycaemic control not an acute issue, not had enough training, care should be left to the specialist and a perception that other clinical issues were higher priorities. Table 2Postgraduate trainee doctors' current management of diabetesQuestionsAlwaysAlmost alwaysOftenNot very oftenRarelyNeverIf a patient under your care has diabetes how often would you take the initiative to improve diabetes control?174 (8)703 (33)766 (36)381 (18)103 (5)22 (1)When faced with a patient with poor blood glucose control:    How often do you educate the patients on  lifestyle factors?150 (7)508 (24)590 (27)562 (26)281 (13)58 (3)    On oral therapy how often do you change the  dose/timing of oral diabetes therapy?44 (2)241 (11)495 (23)629 (29)443 (21)297 (14)    On insulin how often do you change the dose/  timing/type of insulin?120 (6)488 (23)637 (30)424 (20)313 (15)167 (8)When managing patients with specific problems related to their diabetes do you take the initiative to involve diabetes specialists (doctors/nurses)?422 (20)996 (46)588 (27)113 (5)25 (1)5 (0)Do you follow-up on blood glucose control once patients have been seen by the diabetes specialists?219 (10)663 (31)621 (29)371 (17)167 (8)108 (5)When discharging patients with diabetes do you make arrangements for ongoing monitoring of control?231 (11)537 (25)588 (27)450 (21)239 (11)104 (5)[^4]

Training needs
--------------

Trainees' previous training and perceived training needs are shown in [Table 3](#T3){ref-type="table"}. Fifty-eight percent of respondents felt their undergraduate training had prepared them to diagnose diabetes. Fifty-four percent felt postgraduate training provided them with the skills to diagnose diabetes. Nineteen percent of respondents felt their undergraduate training had prepared them to optimize the treatment of diabetes and 35% reported the same about their postgraduate training. Finally, 51% of respondents felt their undergraduate training had not prepared them adequately to treat diabetes emergencies and 67% reported the same about their postgraduate training. Seventy-five percent of all respondents would welcome further training in diagnosing diabetes, 85% in optimizing diabetes therapy and 70% in the management of diabetes emergencies. Table 3Postgraduate trainee doctors' self-assessment of the adequacy of their trainingQuestionsYesNoDo you think that your undergraduate training has prepared you adequately to diagnose diabetes and other glucose abnormalities?1250 (58)899 (42)Do you think that your postgraduate training has prepared you adequately to diagnose diabetes and other glucose abnormalities?1163 (54)986 (46)Do you require further training in the diagnosis of diabetes and other glucose abnormalities?1607 (75)542 (25)Do you think that your undergraduate training has prepared you adequately to treat diabetic emergencies?1050 (49)1099 (51)Do you think that your postgraduate training has prepared you adequately to treat diabetic emergencies?1430 (67)719 (33)Do you require more training in the management of diabetic emergencies?1510 (70)639 (30)Do you think that your undergraduate training has prepared you adequately to optimize treatment of diabetes?419 (19)1730 (81)Do you think that your postgraduate training has prepared you adequately to optimize treatment of diabetes?760 (35)1389 (65)Do you require further training in the use of tablets and insulin to control blood glucose levels?1820 (85)329 (15)[^5]

Discussion
==========

This national survey of a large number of UK trainee doctors indicates insufficient confidence in diagnosing and managing all aspects of diabetes care. The study included a representative spread of trainees with varied specialty career intentions currently based in the UK, capturing \>4% of the 50 145 doctors in postgraduate training.[@B8] Many are likely to continue in those specialties given that there is evidence that only about one-quarter finally work in a specialty that is different to one chosen early in their career.[@B9] One weakness of the study may be that the results are based on self-reported confidence, and that this might not necessarily equate to trainee competence, but this was not the intention at the outset. The results have demonstrated significantly lower confidence in managing diabetes compared with other common acute medical conditions such as angina or asthma. Areas of suboptimal confidence include the management of diabetic emergencies where mortality and morbidity can be high.

Over two-thirds of all respondents would welcome further training in all aspects of diabetes care. In addition to trainee doctors being directed towards currently available training resources such as the safe use of insulin e-learning course,[@B10] further efforts are needed to provide structured education in all aspects of the management of diabetes. This would complement national organizational changes being implemented to reduce prescription errors in diabetes[@B11] and improve acute care for people with diabetes. If structured training can be provided, with subsequent improvement in confidence levels of trainees, it might ensure that people with diabetes admitted to hospital, whether it is primarily an admission related to their diabetes or not, get the quality of diabetes care that they require.
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